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Disclaimer

• This presentation was developed in part under 
Assistance Agreement No. X3-83588701 awarded by 
the United States Environmental Protection Agency 
(U.S. EPA) to the American Association for the 
Advancement of Science (AAAS). The views 
expressed in this document are solely those of the 
authors, and do not reflect those of either U.S. EPA or 
AAAS. Products or commercial services mentioned in 
this publication are solely for reference purposes only, 
and do not represent endorsement by the authors, the 
U.S. EPA, or AAAS.
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NARSTO 2005 Emissions Inventory 
Report
• NARSTO was a public/private partnership that worked 
towards improved air quality management in North 
America 

• The 2005 publication “Improving Emission Inventories 
for Effective Air Quality Management Across North 
America: A NARSTO Assessment” sought to identify 
the strengths and weaknesses of North American 
emissions inventories 

• That process yielded 8 key elements for improvement 
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NARSTO 2005 Emissions Inventory 
Report: 8 Recommendations
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1.Reduce uncertainties associated with emissions from key 
under-characterized sources. 
2. Improve speciation estimates. 
3. Improve existing emission inventory tools and develop new 
ones. 
4. Quantify and report uncertainty. 
5. Increase inventory compatibility and comparability. 
6. Improve user accessibility. 
7. Improve timeliness. 
8. Assess and improve emission projections.



How each Recommendation Fits 
into the Emission Inventory 
Process
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1.Reduce uncertainties 
associated with 
emissions from key 
under-characterized 
sources. 
2. Improve speciation 
estimates. 
3. Improve existing 
emission inventory tools 
and develop new ones. 
4. Quantify and report 
uncertainty. 
5. Increase inventory 
compatibility and 
comparability. 
6. Improve user 
accessibility. 
7. Improve timeliness. 
8. Assess and improve 
emission projections.



Propose a “subjective” 5 star rating 
to each of the 10 source categories 
in Recommendation #1 and to the 
remaining 7 recommendations.
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These stars are my opinion and they are a rough 
assessment of how much things have improved 
since 2005. 



1.Reduce uncertainties from key 
under-characterized sources 
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NARSTO Recommendation: Focus immediate measurement and 
development efforts on 10 areas of greatest known uncertainty. 
Top 10 most uncertain 5 star rating

Fine particles & precursors

Toxic and HAPs

Onroad vehicles

Offroad vehicles

Agricultural NH3 sources

Biogenic Source

Petrochemical industrial facilities

Open biomass burning

Residential wood combustion

Paved and Unpaved Road Dust



1.Reduce uncertainties from key 
under-characterized sources 
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MOVES most sophisticated and detailed emissions model for 
onroad and offroad sources

Current Status: MOVES 
incorporates a large amount of 
data; impact on air quality 
models continues to be studied



1. Reduce uncertainties from key 
under-characterized sources 

8/19/20199 U.S. Environmental Protection Agency

Biomass Burning: Substantial Research continues on all 
aspects

Current Status: See Friday’s Fire Session 10 AM 
Reunion A  for some of the latest improvements/research 



1. Reduce uncertainties from key 
under-characterized sources 
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Agricultural Ammonia Emissions: Source is bi-directional and 
requires a separate inline model within an air quality model

Current Status: See J. Bash 
and Presentation 8:00 AM  
Reunion C and other 
presentations in that session



1. Reduce uncertainties from key 
under-characterized sources 
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Fine Particulates
• Significant work has been done to improve PM2.5 estimates both in 

measurement and in modeling. 
• This is a very broad area of recommendation that encompasses nearly 

all emission sources.  
• PM2.5 model performance has greatly improved and the CMAQ 

aerosol module has been significantly upgraded during past 15 years 
and is now at version 7.

Toxics and HAPs 
• HAP and CAP inventories are becoming more consistent and are both 

part of the NEI
• much more work is needed to reduce uncertainty and improve 

consistency. 



1. Reduce uncertainties from key 
under-characterized sources 
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Biogenic Emissions: limited resources have resulted in only modest 
updates to this sector

Petrochemical Facilities: Significant changes to this sector over the past 
15 years; Oil and Gas reporting tool

Residential Wood Combustion: Updated temporal profiles and allocation 
based on temperature, still uncertainty of emission factors, appliance 
data. Surrogates have been an issue in the past but have been update

Paved and Unpaved Roads: except for updates to temporal allocation 
based meteorological parameters, only modest improvements for this 
sector



2. Improve speciation estimates
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NARSTO Recommendation: Develop new and improve 
existing source speciation profiles and emission factors

Number of profiles added to the 
various releases of SPECIATE

SPECIATE 5.0 Released 
2019

Current Status: Release of SPECIATE 5.0 
has greatly improved our methods for 
incorporating profiles into our modeling 
platforms (i.e. 2017 modeling platform)



3. Improve existing emissions inventory 
tools and develop new ones
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Recommendation: Apply new technological capabilities to allow models to 
more closely approximate actual emissions

Current Status: The issue of how to incorporate new measurements and tools into 
emissions inventories needs to be continually addressed to make the best use of 
technological improvements. Comparing and contrasting techniques is 
recommended.



4. Quantify and report uncertainty

8/19/201915 U.S. Environmental Protection Agency

NARSTO Recommendation: Develop guidance, measures, and techniques to 
improve uncertainty quantification, and include measures of uncertainty as a 
standard part of reported emission inventory data. 

Current Status: More inclusion and quantification of uncertainty continues to 
be needed to assist research studies and prioritize inventory updates.

• WebFIRE is an online database of criteria pollutant emissions factors 
that supplements existing AP-42 documents, can calculate uncertainty 
based upon emissions test characteristics and applications 

• Future work: use updated historical (1750-2014) emissions time 
series in Community Emissions Data System (CEDS) to create 
uncertainty estimates for global inventory



5. Increase inventory compatibility 
and comparability
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NARSTO Recommendation: Define and implement standards for emission 
inventory structure, data documentation, and data reporting for North 
American emission inventories.

Current Status: The amount of publicly available documentation and communication 
from domestic and international inventories has increased significantly in recent years. 
Comparability of inventories developed with different goals remains a challenge, but 
comparisons can be useful for some sources and species if primary data is understood. 



6. Improve user accessibility
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NARSTO Recommendation: Improve user accessibility to 
emission inventory data, documentation, and emission inventory 
models through the Internet or other electronic formats. 

Current Status: User accessibility has greatly improved, but 
the NEI process remains complex, requiring specialized 
expertise to fully implement. 



7. Improve timeliness
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NARSTO Recommendation: Create and support a process for preparing 
and reporting national emission inventory data on a yearly basis. 

Current Status: The Toxics Release Inventory is annual; the NEI will maintain 
its three-year cycle barring significant increase in investment. Separate 
emissions inventories have been developed and should continue to be 
updated with clear documentation.

• Time ~37 months to produce version 2 NEIs: (e.g. NEI2008v2 report 
released Feb 2012; 2014version2 report released Feb 2018)

Having a multi-year inventory with consistent methodology would make long-term 
retrospective analysis easier and encourage use of existing inventories

• Researchers at EPA have produced a 1990-2010 gridded emissions 
inventory for regional chemical transport modeling 

• Community Emissions Data System (CEDS) provides global 1750-2014 
emissions

• EPA/ORD is planning a 2002-2017 set of emissions based on consistent 
methods to the extent possible



8. Assess and improve emission 
projections
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NARSTO Recommendation: Emission projection methodologies for all 
emission inventory sectors in North America should be evaluated to 
determine the accuracy of past projections and identify areas of 
improvement for future projections. 

Current Status: Challenges remain when developing and maintaining 
appropriate emission projections, and when assessing accuracy of past 
emissions projections is needed to inform future projections. 

• EPA-projected inventories are generated for 
modeling specific criteria pollutant rules, 
typically shorter term projections (i.e. 5- 10 
years)

• National-scale Greenhouse Gas (GHG) 
projections are submitted in the US Biennial 
Report to the United Nations on longer-term 
time frames (i.e. projecting to 2050, 2100)



Summary
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1.Reduce uncertainties associated with emissions from key 
under-characterized sources. 
2. Improve speciation estimates. 
3. Improve existing emission inventory tools and develop new 
ones. 
4. Quantify and report uncertainty. 
5. Increase inventory compatibility and comparability. 
6. Improve user accessibility. 
7. Improve timeliness. 
8. Assess and improve emission projections.
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